Radiosynthesis, rodent biodistribution, and metabolism of 1-deoxy-1-[18F]fluoro-D-fructose.
Fluorine-18 labeled analog of D-fructose, 1-deoxy-1-[18F]fluoro-D- fructose (1-[18F]FDFrc), was synthesized by nucleophilic substitution of [18F]fluoride ion and the effect of the fluorine substitution on its in vivo metabolism was investigated. The tissue distributions of 1-[18F]FDFrc in rats and tumor bearing mice showed initial high uptake and subsequent rapid washout of the radioactivity in the principal sites of D-fructose metabolism (kidneys, liver and small intestine). The uptakes in the brain and tumor (fibrosarcoma) were the lowest and moderate, respectively, but tended to increase with time. The in vivo metabolic studies of 1-[18F]FDFrc and nonradioactive 1-FDFrc in mouse brain and tumor showed that the fluorinated analog remained unmetabolized in these tissues, indicating that the substitution of fluorine at the C-1 position produces a nonmetabolizable analog of D-fructose. Thus, 1-[18F]FDFrc had no features of a metabolic trapping tracer without showing any appreciable organ or tumor specific localization.